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ABSTRACT 

. Reported is a study based on the assumptions ta. the 
attitude of element ary^age pupils toi^ard the psychological object, 
science, affects cognitive learnings in science, that pupil's 
attitude toward science is affects by his teacher* s attitude toward 
science, and that the teacher's attitude is affected by his knowledge 
of the subject* The study was done to assess the correlati<Hi of the 
two variables, science knowledge and science attitude of third year 
preservice elementary teachers* The population for this study was 92 
third year elementary education majc^s enrolled in a science 
education course* The subjects had completed at least four university 
science courses ..The science From concepts Achiev^ent Test (SFCAT) 
was modified for use in assessing the science achievement level of 
the preservice teachers and the Sci^ce Attitude scale for Preservice 
El^entary Teachers was used to measure the science attitude* The 
Pearson product-moment correlation coefficient was used to establish 
the relatiofiship of the two variables* The correlation was low* The 
author stated that this study weakens the assumption that a teacher's 
cognition level in science affects his attitude toward ti^ subject* 
He suggests that teacher educators should explore other variables in 
addition to that of science knowledge as a means of improving the 
attitude of preservice teachers toward science* . (EB) 
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The Correlation of Science Attitude and 
Science Knowledge of Preserylce Elementary Teachers 

by 

Dr. Robert L. Shrigley 
Associate Professor in Elementary Education 
The Pennsylvania State University 
University Park, PA 16802 

Introduction 

One of the barriers to effective science teaching, as revealed by 
Blackwood UsSk) in his nationwide survey of elementary teachers and 
principals, was a lack of teacher interest in science^ Of 17 percepts 
developed by Stollberg (I969) on the subject of professionalizing 
science education for the elementary teacher, he rates the personal 
attitude of the teacher toward science as sine qua n pn> Furthermore, 
Stollberg writes that teachers who have a negative or neutral attitude 
toward science can pass on this attitude to young children. 

Hone and Carswell (I969) support Stollberg with the statement: 
"Children's built-in rad^r is fine-tuned to their teacher's feelings 
about science." (p. 2k) Hone and Carswell consider an attitude change 
on the part of ^efem^tary school teachers toward science as the primary 
goal of in-service science esjcation. 

Washton's (1971) study indicated that pupils imitate the attitude 
of their elementary teachers toward science. In a report of his study 
of 100 New York teachers, Washton concluded: 'They felt that their 
elementary school teachers disliked science and so it was contagious 
to dislike science. As a result, \:hey were afraid to teach science to 
their pupils." (p. 378) 
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Assuming that science Is an enterprise toward which our society 
can ill afford less than a positive attitude, there is need to explore 
:he variables in the preparation of elementary teachers that might 
have some bearing on their attitude toward science. 
Relationship of Knowledge and Attitude 

One of the important components of teacher preparation Is the 
knowledge of science content. Teacher preparation prograrits for elementary 
teachers require that the education student complete several science 
content courses. One of the nine guidelines in the preparation of 
elementary schobi teachers as established by the National Association of 
State Directors of Teacher Education and Certification (HASDTEC) (1963) 
spells out the preparation needed by elementary teachers in earth , space, 
biological and physical sciences. 

The acquisition of science ccmtent must fill more than a cognitive 
need In the professional life of an elementary teacher. A pool of science 
content, especially the understanding of science concepts that function 
as a part of the environment of the young child they plan to teach. Is 
motivating to a beginning teacher and thus has a positive attitudinal 
effect. 

Washton^s (1971) study confirms the assumption that science knowledge 
has a positive effect on the teacher^s affective domain of learning. He 
writes: "Getting higher scores on standardized science tests will reduce 
fears. Self -achievement Is an effective weapon against negative attitudes 
or fears of teaching science, (p. 378). 



Ass utnpt Ions of the Study 

This study was based on several assumptions, (l) The attitude of 
elementary-age pupils toward the psychological object, science, affects 
their cognitive learnings In the subject. (2) The pupil's attitude 
toward science is affected by his teacher's attitude toward science. 
(3) The attitude of the teacher toward science Is affected by the 
teacher's knowledge of the subject. 

If a higher cognition level in science affects a teacher's attitude 
positively, there should be a high positive correlation between science 
knowledge and science attitude of the population investigated in this 
study. Furthermore, a high positive correlation between knowledge and 
attitude scores of the subjects in this study could indicate that science 
knowledge may be one of the important variables affecting the attitude of 
preservice elementary teachers toward science. Such a finding could me.»n 
that teachers colleges could predict, as well as Improve by design, the 
attitude of teachers toward science by proper manipulation of the variable, 
science knowledge. 
Problem 

The purpose of this study was to assess the correlation of two 
variables, science knowledge (1) and science attitude (11) of third 
year preservice elementary teachers. 
Definitions 

Science attitude was defined in this study as the feelings of pre- 
service teachers toward science and the' teaching of science as measured 
by the Shrlgley's (1971) Instrument. 

Science knowledge was defined as the understanding preservice teacher 
have of science concepts taught In the elementary school as measured by 



Christman's ^-1970) instrument* The {AStrument was designed to measure 
comprehension and application of science concepts more than the recall 
of science facts. 
Population 

The population for this study was 92 third year elementary education 
majors enrolled in a science education course at The Pennsylvania State 
University during the Fall Term of 1972. The subjects had completed at 
least four university science content courses* 
Development of the Instruments 

m Science From Concepts Achievement Test (SFCAT). Christman (1970) 
designed a $k Item multiple choice instrument to assess the science achieve* 
ment level of preservice elementary teachers. Content validity was 
established by a panel of three experts who surveyed four elementary science 
textboolc series and one experimental elementary science curriculum project 
and listed the science concepts comm to all sources. The test Items were 
developed to represent primarily the higher levels of learning on Bloom^s 
(1956) taxonom/. 

The original SFCAT consisted of 102 items* An item analysis of the 
Instrimient was made after each of the four administrations to elementary 
educaf^on majors. Each time Items were modified or deleted on the basis 
of their discrimination and difficulty index. The final draft of 64 items 
had a K-H of .72 and mean item difficulty of .57* 

Christman^s instrument was modified for this study. After administering 
the SFCAT again to preservice elementary tea^ers^an item analysis was made 
by the investigator and an expert in the sciences*. As a result of this 
analysis 9 one question was dropped and several items were rmrorded. An item 
analysis was administered on the data gathered during the Investigation* 
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The K-R 20 was .76, mean difficulty was .Sk^ the test mean was 33*90, the 
test range was 3k, the standard deviation was 7*04 and the standard error 
of measurement was 3*42. 

A representative sampling the five of the 63 Items on the revised 
Christman SFCAT Is listed below: 



K If a child Is searching for fossils, he Is most likely 1 find them in 

A. metamorphic rocks # 

B. igneous rocks. 

*C. marine sedimentary rocks. 

D. glacial deposits. 



2. In order to germinate , seeds must have 

A. sunshine. 

B. chlorophyll. 
4iC. water. 

D. all of the above. 



3- A B C D 




Caterpillar Earthworm Ant Spider 

Of the abcve organisms 

A. A and B are most closely related. 

B. C and D are most closely ri^lwted. 
^C. A and C are most closely related. 

D. B and D are most closely related* 
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4. Which of these is the correct position of the sun, moon, and earth 
in a solar eclipse? (Diagram not drawn to scale). 



A. 



*B. 



C. 



D. 
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wall switch off 




wall switch oo 
B 



light switch on 
C 




The light bulbs are out. By cutting through the wire insulation with 
metal clippers you could piDSsIbly get a shocic at 

A. 

C. 
D. 
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Science Attitude Scale for Preservice Elementary Teachers. Shrigley 
(1971) developed a Likert-type attitude scale to measure the science 
attitude of pre-servlce elementary teachers. Attitude statements toward 
the subject of science, the teaching of science and the handling of 
science equipment were gleaned for comments made voluntarily by preservice 
elementary teachers. Using the guidelines provided by Edwards (1957) f 38 
positive and negative statements were administered to 89 undergraduate 
students enrolled In a science education course for elementary majors. 
The respondents were asked to respond anonymously to each statement with 
one of five options: "strongly agr^," "agree,** "undecided," "disagree," 
or "strongly disagree." 

The Likert Scale Analysis (Kohr, 1968) computer program at The 
Pennsylvania State University was used to analyze the responses made to 
the attitude statements. The raw scores of respondents in the upper 
and lower 27 per cent became criterion groups whereby the favorable- 
unfavorable index of each statement could be established. The t-score 
(for difference betitfeen means of the low and high total attitude groups) 
on the original 38 statements ranged from 0.9 to 9*5. The reliability 
(coefficient alpha) for the total attitude scale was .91* 

With minimum of 25 respondents in each criterion group, Edwards 
(1957) suggested a minimum t^score of 1.75 as a rule of thunb for selection 
of stdt^nents. In this study there were 2k respondents in each group 
{27% or 89 respondents). The\ Investigator chose a t-score of 3*8 as the 
point at vA\\Qh statements were dmpped from the scale. The responses made 
by the pilot groi^ of 89 students we^^then re«-subml tted to the Lii^rt 
analysis. The t-$core on the 23 stat^Rsnts of revised scale ranged from 
%.k to 9.6 and the reliability was .92. 



-8- 



Shrtgley Science Attitude Scale 
for Preservice Elementary Teachers 



Directions; This Is not a test. You are to indicate your feelings 
toward the subject of science and science teaching. You may react to the. 
statements In one of five ways on the answer sheet: 



Do not place your name on the answer sheet. 

1. I daydream during science classes. (Neg.) * 

2. 1 would like to have chosen science as a minor In my elementary education 
program. (Pos.) 

3. I dread science classes. (Neg.) 

4. Science equipment confuses me. (Neg.) 

5. Science is not an important subject in the elementary curriculum. (Neg.) 

6. i enjoy manipulating science equipment* (Pos.) 

1 am afraid that young pupils will ask me science questions that I cannot 
answer. (Neg.) 

8. In science classes, I enjoyed lab periods. (Pos.) 

9. Science Is my favorite subject. (Pos.) 

10. If given the choice in student teaching, I would prefer teaching science 
o^r any other subject In the e4ementary school. (Pos.) 

11. My science classes have been boring* (Ne^.) 

12. I would enjoy helping children construct science equipment. (Pos.) 

13. When I become a teacher, I fear that the science demonstrations will 
not work In class. (Neg*) 

]k. 1 am looking forward to teaching science to elementary children. (Pos.) 

15. I enjoy college science courses. (Pos*) 

16. I prefer that the instructor of a science class demonstrate equipment 
instead of expecting me to manipulate it. (Neg.) 

17. i would be Interested In working In an experimental elementary science 
curriculum project. (Pos.) 

18. i enjoy discussing science topics with my friends. (Pos.) 

19. Science Is very difficult for me to understand. (Neg*) 

20. I expect to He able to excite students about science. (Pos.) 

21. I frequently u-^ ^ lentiflc Ideas or facts In my personal life. (Pos.) 

22. Pre-supposing adequate knowledge about science, I would enjoy teaching 
the subject to children. (Pos.) 

23. i believe that I have the same scientific curiosity as children* IPw*) 

* The only modification of the scale Is the classification of elcit statement 
as •positive" or "negative." This Is done for the benefit of anyone wishing 
to use the scale* 



A 

B 
C 
D 
E 



Strongly Agree 
Agree 
Undecided 
Dl sagree 

Strongly Disagree 
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Procedure 

Early in the ten week term, the two instruments, Christman's Science 
From Concepts Achievement Test and Shrigley's Science Attitude Scale for 
Preservice Elementary Teachers , were administered to the subjects in the 
study. The last four digits of each respondent's social security number 
was used as a means of identifying answer sheets so that scores from the 
two instruments could be paired and properly scored. The Pearson product- 
moment correlation coefficient was t.ie test used to establish the relation- 
ship of the two variables. 
Results of the Study 

The mean score for Variable I, science knowledge, was 32.3* and the 
standard deviation was 6.98. The mea score for Variable H, science 
attitude, was 73.72 and the standard deviation was 13.39- When the pairs 
of measurement were compared by the Pearson product -moment correlation 
coefficient, the r was .25. The correlation coeffUierit bet%«een the t*#o 
variables is low. Guilford (1956) rates correlations of .20 to .40 as 
low, definite, but small relationship. Where r « .25 only six per cent 
of the variance of Variable II, science attitude, can be predicted by 
Variable I, science Jcnow I edge. This means that 9^ per cent of the 
variance can be attributed to other variables. 
Inte rpretation of the Data 

First of all, this study tends to refute Washton's (1971) study which 
Implied a relationship between science attitude and knowledge. However, the 
investigations differed In purpose and procedure. Washton*s study implied 
that self-achievement In science affected the attitude of 100 in-service 
teachers. 
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With a low positive correlation between science knowledge and attitude 
on the part of preservice elementary teachers, this ^ udy weakens the 
assumption that a teacher's cognition level in science affects his attitude 
toward the subject. 

Futherntore, these data imply that preservice teachers with higher test 
scores on science achievement tests will not necessarily have a more positive 
attitude toward science than teachers with lower scores. This study implies 
that enrolling preservice elementary teachers in more college science courses 
will not necessarily result in a more positive attitude toward science. 

Selecting as team leaders in science teachers with a strong background 
in science content may not necessarily result in selecting leaders who are 
more positive in their attitude toward science. 
Recommendations for Further Study 

The results of this study indicate that teacher educators should explore 
other variables in addition to science knowledge as a means of improving 
the attitude of preservice teachers toward science. 

Redesigned Science Courses. Instead of more semester hours of science, 
v#e may need to redesign the science learnings experiences for preservice 
elementary teachers. The college science courses taken by most of the 
subjects in this study were taught in a conventional manner. The courses 
were general survey courses taught in large lecture sessions, some without 
any laboratory experiences. The investigator recommends that the rationale 
undergirding the Innovative science programs for elementary school pupils 
(ESS, SAPA, SCIS) be considered as a model for college science courses for 
teachers. 



If we can assume that direct involvement of children In such processes 
as observation. Inference and manipulation of variables motivate them to 
enjoy science, there is reason to assume that the attitude of adults might 
be likewise affected. 

if manipulative, hands-on experiences with scientific phenomena is 
stimulating for children why could we not assume that open ended, small 
group, laboratory experiences In college science courses would provide 
affective science learnings for teachers? 

Courses with such goals in mind have been designed at The Pennsylvania 
State University. Although there is as yet no empirical evidence that 
much courses improve the science attitude of preservice teachers, the 
reaction of the small sampling of students who have completed one or more 
of the courses is encouraging. 

Role-playing > On the other hand, teacher educators may need to look 
to the field of social psychology for an attitude paradigm used by social 
scientists that would be compatible with practlves in the field of education. 
The effect of role playing an attitude change Is discussed by Zlmbardo and 
Ebbesen (I969). Playing a role contret^ to one*s attitude provides Insight 
that can serve to modify that attitude, if pre-^servlce teachers with a 
negative attitude toward science could be identified, they could be directed 
to play a positive role during classroom discussion and debate. Thus a change 
in attitude might be realized. 

The role playing paradigm might not be limited to a verbal role. The 
Investigator has involved teacher trainees in a type of role playing whereby 
th^ experience firsthand science lessons similar to those of elementary 
school children. Empirical studies should be developed to assess the effect 
this type of role playing has on the science attitude of preservice teachers. 
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Credlblllty of the Teacher Educator , An attitude paradigm mfght be 
built on another theory common to social psychology, the credibility of the 
communicator. Halloran (1970, p. 61) claims that a^-fitude change is 
affected by '^•.•the degree to which the communicate is perceived as being 
expert, fair and trustworthy...." 

Placed within pectrum of education ' ^' adlgm would place 
special focus on the teacher educator selected co prepare teachers. 
What relationship bet^en the teacher educator and science teaching in 
the elementary classroom v^uld be considered credible by teacher trainees? 

In an initial prote into this question, the investigator has discovered 
that teacher trainees have some rather definite criteria that goes to rnake 
up instructor credibility. Ninety-one per cent of a group of elementary 
education rocijors surveyed in four midwest colleges and universities agreed 
that instructors of elementary science education courses should have taught 
in the elementary schools for several years. On the other hand, only l4 per 
cent of the same sample agreed that the instructor should be involved In 
writing science textbooics for children. Empirical evidence is needed to 
determine if Instructor credlbilitv Is a variable worthy of exploration in 
science attitude research. 
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